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Seasonal variability in phenol content, peroxidase and
polyphenoloxidase enzyme activity during the dormant season in
plum rootstocks
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However the biochemical changes in the different parts of the
fruit trees during the dormant season are studied by many
authors. The starting point of dormancy the end of endo-
dormancy and start of paradormancy is not cearly defined.
The changes in enzyme activity seems to be an indicator of
the end of dormancy and start of growth as descrbed by many
authors (El-Mansy et al. 1969; Lasheen and Chaplin 1971;
Kenis 1976; Bassuk et al. 1981; Marquat et al. 1999; Citadin
et al. 2001). Few articles followed the changes during the
whole rest period, starting from leaf fall. Schaefer (1983) in
grapevine found the activity of peroxidase (POD) in the
roots, shoots and trunk increased in autumn, maximal in
December, and then decreased. The activity of catalase
showed similar pattern, was greatest during the middle of
dormancy, and decreased sharply towards the end of dor-
mancy (Scalabrelli et al. 1991). There is variation among
different cultivars in polyphenol oxidase (PPO) activity, and
endogenous phenol content as described by Gur et al. (1988).
Wang et al. (1991) found the PPO activity low in the dormant
season in buds, while the phenolic content of buds was high.
After budbreak PPO activity increased and phenolics de-
creased. There was an inverse relationship between the
activities of polyphenol oxidase and peroxidase, but their
conclusion is that the phenolic substances can modify the
activities of these enzymes, as both inhibitors and stimulators
(Wang 1991).
Materials and Methods
The following three plum rootstocks were studied: “INRA
Marianna GF 8-1”, “INRA Sainte Julien GF 655/2”, and
“Fehér Besztercei”.
Samples were collected from 25th October, 2000, until 21st
of February, 2001, in three weeks intervals. The enzyme
activities were measured in the buds of the shoots and in the
basal part of shoots (0-15 cm), the peroxidase enzyme
activity by the method of Srivastava (1983), the poly-
phenoloxidase enzyme activity by the method of Bassuk et
al (1981), and the protein content according to Bradford
(1976). The results given are calculated for Unit/mg protein.
Results and Disussion
The total activity of the enzymes showed a typical seasonal
pattern in all the tree cultivars (Table 1). The activity in-
creased until November, followed by a sharp decrease until
the third part when the activity started to rise again.
The maximal activity of POD measured in buds was on
29th of November in all the cultivars, then a decrease followed
with a minimum in the end of January, and started to rise
again in February (Fig. 1). The PPO activity also had similar
pattern, but the maximum was three weeks earlier, on 8th
November. A little peak can be observed also around 18th
Date of collection 25.oct. 08.nov. 29.nov. 18.dec. 10.jan. 31.jan. 21.febr.
2000. 2000. 2000. 2000. 2001. 2001. 2001.
FB POD bud 3,73 4,98 12,34 6,36 6,51 1,93 3,92
PPO bud 6,53 34,64 25,03 15,16 12,04 11,90 18,68
Phenol bud 7,75 8,21 6,97 6,98 7,30 9,89 8,57
POD cutting 1,94 1,45 6,16 2,38 0,89 3,71
PPO cutting 0,65 0,50 1,16 0,64 0,52 0,98
Phenol cutting 2,84 5,40 6,13 4,37 4,13 7,39 6,27
GF 655/2 POD bud 4,11 4,37 8,55 3,41 5,53 2,22 6,25
PPO bud 17,56 28,06 11,96 19,78 15,13 11,76 48,94
Phenol bud 9,71 8,42 7,27 9,12 7,86 11,70 9,29
POD cutting 1,92 3,16 3,18 3,15 1,59 3,56
PPO cutting 0,69 0,60 0,78 0,68 0,50 0,71
Phenol cutting 2,07 5,79 3,90 4,34 3,60 4,15 4,26
GF 8-1 POD bud 4,47 2,20 6,95 2,18 2,37 0,74 1,34
PPO bud 10,79 29,12 7,29 12,35 4,56 2,45 22,80
Phenol bud 20,43 13,51 7,96 12,97 10,09 17,56 8,44
POD cutting 1,32 2,34 1,88 1,44 1,00 2,05
PPO cutting 0,87 1,10 1,89 1,00 0,80 0,96
Phenol cutting 2,25 5,95 3,13 2,80 3,09 6,06 4,31
Table 1. Enzyme activity and phenol content of buds and cuttings of plum rootstock cultivars (Unit/mg protein).
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December. The amount of phenolics in buds had a relative
high value especially in GF 8-1 right at the beginning of
collection, on 25th October, than decreased and was minimal
on 10th January, and reached the maximum on 31th January
(except GF 8-1), again followed by a decrease.
The maximum PPO activity in the shoots was in 18th
December for all the three cultivars with the same pattern as
POD (Fig. 2). The phenol content of the base of shoots was
higher than in buds, and showed different seasonal variation,
as in “Fehér besztercei” the two peaks were in 29th November
and 31st January, in case of GF 8-1 the first peak happened
in the beginning of November, and GF 655/2 had only one
peak in 8th November.
Between 25th of October and 21st of February high vari-
ations were found in the activities of POD and PPO with a
similar pattern in each rootstock. Our data confirm the results
of Kenis (1976), Bassuk et al. (1981) and Citadin et al (2001)
who also reported an increased POD and/or PPO activity
between the end of endodormancy and budbreak. The
amount of phenolics changed differently.
The remarkable peak of POD activity in late November
might be associated with dormancy, through oxidative stress
coused by the cold. This high POD activity can be the sign,
when the cold temperature cause a cold-stress expressing in
more reactive oxigen species production (Purvis and
Shewfelt 1993), hereby forcing POD to higher activity level.
The preparation of buds to endodormancy must be completed
somewhere 29th of November. After this turning point during
dormancy POD activity continuously decreases, which
means that the plant is in a state where cold temperatures do
not cause cold stress, and increased ROS formation. A very
sharp change happens then in the third period in POD
enzyme activity, when supposedly the dormancy have been
released, again capable to cold-stress, the buds are active, and
the plant is prepared to grow.
The changes in activity of the two enzymes can be an
indicator when important endogenous changes occur, and the
sharp rise in February can determine the end of endo-
dormancy.
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Figure 1. PPO, POD enzyme activity and phenol content of the buds
of “Fehér besztercei”.
Figure 2. PPO, POD enzyme activity and phenol content of the shoots
of “Fehér besztercei”.
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